
















The	 purpose	 of	 this	 study	 is	 to	 describe	 the	 feasibility,	 readability,	 and	 format	 of	 the	 LKS	








the	 openness	 analysis	 obtained	 an	 average	 percentage	 of	 94,06%	 which	 means	 that	 the	
worksheet	had	fulfilled	the	openness	requirements	and	was	easy	to	understand.	
























Physics	 learning	 cannot	 be	
separated	 from	 experimental	
activities.	In	the	learning	process	also	
needed	 an	 attitude	 like	 a	 scientist	
called	 a	 scientific	 attitude	 (Scientific	
attitude).	 Scientific	 attitude	 is	 the	
attitude	 of	 a	 "scientist"	 that	must	 be	
present	in	a	student	by	demonstrating	
the	values	of	 attitude	 in	 carrying	out	
scientific	 activities,	 or	 solving	
problems	 systematically	 based	 on	
scientific	methods	[1]	[2].	 In	learning	
science,	Paul	&	Kumari	 (2020)	states	
that	 scientific	 attitude	 is	 the	 most	
important	 outcome	 [3]. Singh	 &	
Mishra,	 (2014)	 stated	 that	 many	
unscientific	 and	 irrational	 beliefs	 in	
society	 and	 among	 them	 in	 students	
[4].	Both	added	that,	the	development	
of	 scientific	 attitudes	 should	 not	 be	
taken	 for	 granted,	 the	 formation	 of	
scientific	 attitudes	 is	 needed	 to	
eliminate	 social	 crime	 and	 help	
develop	 foresight,	 an	 open	mind	 and	
decision	making.	
On	 the	 other	 hand,	 Harlen	 in	
Anwar	 (2009)	 mentioned	 that	 the	
dimensions	of	scientific	attitudes	such	
as	 attitude	 of	 curiosity,	 attitude	 of	
respect	 for	 data	 /	 facts,	 attitude	 of	
critical	thinking,	attitude	of	discovery	
and	 creativity,	 attitude	 of	 open-
mindedness,	attitude	of	perseverance,	
attitude	 of	 working	 together	 with	
others,	 the	 attitude	 of	 desire	 accepts	
uncertainty,	 and	 the	 attitude	 is	
sensitive	 to	 the	 environment	 [5].	
Whereas	 Shinta	 &	 Khumaedi	 (2015)	
stated	 that	 scientific	 attitudes	 can	be	
trained	 or	 sharpened	 through	
practicum	 activities	 [6].	 Asmarani	 &	
Idrus	 (2017)	 explained	 that	 in	
learning,	 scientific	 attitudes	 can	 be	
developed	through	discovery	learning	
where	 learning	 requires	 students	 to	
get	 concepts	 or	 understand	 the	
material	 obtained	 from	 experimental	
activities	[7].	
Sadia,	 Arnyana,	 &	 Muderawan	
(2013)	explained	that	learning	science	
greatly	 contributed	 to	 the	
development	of	character	education	in	
schools	 [8].	 Besides	 that,	 Machin	
(2014)	 explained	 that	 scientific	
attitudes	honed	in	scientific	activities	
would	 be	 oriented	 towards	 the	
character	 of	 these	 students	 in	 their	
daily	 lives	 [9].	 In	 Language	 (2008)	
character	 is	 defined	 as	 "character,	
mental,	moral	 character	 or	 character	
that	 distinguishes	 one	 person	 from	
another,	or	also	called	character"	[10].	
Character	is	a	character	that	is	in	and	
makes	 these	 individuals	 tend	 to	
uphold	 ethical	 values:	 have	 an	
understanding,	 awareness	 and	
willingness	 to	 carry	 out	 and	
implement	 these	 ethical	 values	
[9][11].	
As	 for	 Berkowitz	 &	 Simmons	
(2003)	 explains	 that	 character	
education,	broadly	defined,	covers	all	
aspects	 of	 the	 school	 that	 have	 an	
impact	 on	 the	 development	 of	
students'	 social	 and	 moral	
competencies,	 including	 the	 capacity	
to	think	about	moral	and	ethical	issues	
[12].	 KEMDIKBUD	 (2018)	 mentions	
the	main	character	values	that	need	to	
be	 developed	 in	 Vocational	 Schools	
namely	integrity,	religious,	nationalist,	
independent,	and	mutual	cooperation	
[13].	 Character	 education	 is	 the	
inculcation	 and	 habituation	 of	
character	 values	 carried	 out	 by	 all	
aspects	 of	 the	 school.	 One	 effort	 to	
instill	 character	 values	 is	 to	 use	
learning	 media,	 for	 example	 student	
worksheets	 (LKS).	 Kaleka	 &	 Ika	
(2018)	 states	 that	 LKS	 is	 a	 learning	
medium	 that	 is	 always	 used	 by	
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teachers	 in	 Science	 Learning	
Activities.	Kaleka	 also	 continued	 that	
the	worksheet	 should	 be	 a	 source	 of	
learning	for	students	who	can	provide	
experience	 and	 skills	 in	 the	 learning	
process,	 and	 can	 build	 attitudes	 or	
characters	in	students	[14].	
Student	 worksheets	 (LKS)	 are	
one	 of	 the	 learning	 media	 to	 assist	
students	 in	 carrying	 out	 learning	
activities	and	in	the	form	of	sheets	of	
paper	 containing	 information,	
materials	 and	 steps	 in	 learning	
undertaken	 by	 students	 so	 that	
effective	 learning	 in	 achieving	
learning	 objectives	 [15][16][17].	
Through	 observation	 in	 one	 of	 the	
Madiun	City	Vocational	Schools,	it	can	
be	seen	that	the	learning	process	has	
not	 been	 able	 to	 hone	 students'	
scientific	 attitudes	 and	 character.	
Learning	 still	 often	uses	 lectures	and	
discussions	 so	 that	 students	 are	 less	
active	 and	 learning	 becomes	 passive	
as	 well	 as	 a	 lack	 of	 interaction	 and	
collaboration	 between	 students.	
Scientific	 attitudes	 and	 character	 of	
students	are	still	 lacking.	This	can	be	




show	 writing	 unit	 errors.	 The	
character	of	students	is	seen	from	the	
way	 they	work	 together	 and	 interact	
with	 friends	 and	 teachers.	 When	
taught	 there	 are	 still	 many	 students	
who	play	alone	and	even	fall	asleep	in	
class,	group	with	the	same	friends	and	
do	 not	want	 to	 cooperate	with	 other	
friends,	 ask	 permission	 by	 lying,	
arriving	late,	clothes	are	not	neat	even	
do	not	bring	books.	Books	 that	 are	 a	
source	 of	 learning	 for	 students	 are	
also	minimal.	 Students	use	 textbooks	
with	 one	 book	 for	 two	 students.	




Based	 on	 these	 problems,	 we	
need	 media,	 methods	 and	 learning	
models	 that	 can	 be	 used	 so	 that	
learning	 becomes	 active,	 interactive,	
and	students	can	cooperate	with	each	
other	 and	 can	 hone	 the	 scientific	
attitude	 and	 character	 of	 students.	
Therefore,	 researchers	 conducted	 a	
development	 of	 learning	 media,	
namely	 LKS	 in	 order	 to	 hone	 the	
scientific	 attitude	 and	 character	 of	
students.	 The	 developed	 student	
worksheets	 are	 student	 worksheets	
used	 in	 Physics	 experiments,	
especially	 in	 the	 Temperature	 and	
Heat	 material	 with	 an	 integrated	
discovery	 learning	 learning	 model.	






readability	 of	 the	 worksheet	 and	
describe	the	format	or	appearance	of	




This	 research	 is	 a	 development	
research	 with	 4D	 model.	 The	 study	
was	conducted	from	September	2019	
to	June	2020	with	a	preliminary	study	
conducted	 at	 one	 of	 the	 private	
vocational	schools	in	Madiun	City.	The	
purpose	of	 this	study	 is	 to	produce	a	
Discovery-Character	 Experiment	
Worksheet	 to	 hone	 the	 scientific	
attitudes	 and	 character	 of	 students,	
especially	 in	 the	 Temperature	 and	
Heat	 content	 of	 class	 X	 SMK.	 The	
subject	 of	 this	 research	 is	 the	
feasibility	and	readability	of	LKS.	The	
instruments	 used	 were	 the	 LKS	
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validation	 questionnaire	 for	 experts	
(lecturers	 and	 teachers)	 and	 the	 LKS	
readability	questionnaire	for	students. 
This	 research	 only	 came	 to	 the	
discussion	 of	 experts	 in	 the	
development	 stage	 (developing).	 The	
research	procedure	is	as	follows.	
1) Defining	stage	
At	 this	 stage	 an	 analysis	 of	
problems	 in	 the	 learning	process	





In	 this	 design	 phase,	 the	
researcher	 adjusted	 it	 to	 the	
research	 goal	 of	 developing	 an	
experiment	 based	 on	 discovery	
learning	 integrated	 character	
education	 in	 order	 to	 hone	 the	
scientific	attitude	and	character	of	
students.	 For	 this	 reason,	
researchers	 choose	 indicators	 of	





scientific	 attitude	 and	 student	
attitude	 assessment	 instrument,	
instrument	validation	sheets,	and	
lesson	 plans	 for	 learning	
discovery	 integrated	 character	
education.	 The	 researcher	
chooses	 the	material	 that	will	 be	




Temperature	 and	 Heat	 material.	
After	 the	 framework	 was	
arranged,	 the	 researchers	
designed	 the	 initial	 LKS	 format.	
Based	 on	 Discovery-Character	
Experiment	 LKS,	 there	 are	 three	
worksheets,	 LKS	 1:	 Temperature	
Measurement	of	a	substance	with	
a	 thermometer,	 LKS	 2	 Effect	 of	
heat	 on	 temperature,	 form	 of	
matter,	and	object	size,	and	LKS	3:	
Determine	 the	 heat	 of	 an	 object.	
Material	Temperature	and	Heat	is	
divided	 into	 three	 sections	
according	to	the	experiment.  
3) Development	stage	
The	 initial	 format	 of	 the	 LKS	
based	 on	 Discovery-Character	
Experiment	 was	 tested	 on	 five	
experts.	The	five	experts	provided	
assessments	 and	 suggestions	 for	
improvements	 to	 the	 worksheet	
by	filling	in	the	validation	sheet	of	
the	 worksheet	 and	 lesson	 plan.	
After	obtaining	an	assessment	and	
advice	 from	 experts,	 researchers	
make	 improvements	 to	 the	




The	 validation	 and	 legacy	 data	




with	  =	percentage	score,	  =	number	
of	scores	obtained	and	  =	maximum	























































the	 material	 with	 KI	 and	 KD,	 the	
application	of	discovery	 learning,	 the	
integration	 of	 character	 values,	 the	
integration	 of	 scientific	 attitudes.	
Aspects	 of	 language	 appropriateness	
consist	 of	 the	 suitability	 of	 the	
language	 with	 the	 level	 of	 student	
ability,	 the	 suitability	 of	 the	 LKS	
writing	rules,	and	the	suitability	of	the	
use	 of	 foreign	 languages.	 While	 the	
feasibility	 aspect	 of	 the	 presentation	
consists	 of	 presentation	 techniques	
and	 supporting	 the	 presentation	 of	
material.	The	results	of	the	feasibility	
test	 for	 LKS	 obtained	 an	 average	
percentage	of	92.151%	which	showed	
that	 the	 LKS	 based	 on	 Discovery-
Character	 Experiment	 on	
Temperature	 and	 Heat	 was	 very	











1	 2	 3	 4	
Aspect	of	content	eligibility	
(didactic)	 42	 38	 44	 41	 165	 176	 93,75%	
Aspects	of	language	eligibility 
(construction)	 39	 33	 35	 32	 139	 160	 86,875%	
Presentation	(technical)	aspects	 33	 35	 35	 35	 138	 144	 95,83%	
Average	percentage	 	 92,151%	
Criteria	 Very	decent	
In	 compiling	 LKS,	 researchers	
used	 the	 LKS	 specifications	 by	
Sungkono	in	Annisa	(2016)	that	LKS	is	
teaching	 material	 and	 contains	
questions	and	experimental	steps	that	
students	 can	 work	 on,	 there	 is	 a	
summary	 of	 material	 related	 to	
student	 learning	 activities,	 and	 there	
are	 components	 including	 words	
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Experiment	 based	 worksheet	 was	
arranged	 using	 the	 Microsoft	 Word	
2013	 application	 with	 A4	 paper	 size	
(21	 cm	 x	 29.7	 cm).	 Based	 on	 expert	
advice,	 the	 LKS	 based	 on	 Discovery-
Character	 Experiment	 was	 improved	
to	make	it	suitable	for	use.	As	for	the	
suggestions	 from	 the	 four	 experts	 as	
follows:	 a)	 Expert	 I	 suggested	 using	
their	own	pictures	and	avoiding	taking	
pictures	from	the	internet	to	avoid	the	
possibility	 of	 plagiarism,	 b)	 Expert	 II	
suggested	 adding	 questions	 or	
problems	 related	 to	 the	 definition	 of	
temperature	 in	 the	 Stimulation	 &	
Problem	Statement	section	in	the	LKS	
1,	 in	LKS	3	 the	discussion	material	 is	
placed	 before	 Observation	 &	 Data	
Collection,	 and	 the	 scientific	 attitude	
and	 character	 values	 taken	 are	more	
specific	 with	 the	 LKS,	 such	 as	
curiosity,	 independence,	 and	 never	
give	 up	 c)	 Expert	 III	 suggests	 to	
improve	 the	words	writing	 errors	 or	
non-standard	 words	 and	 correcting	
the	 Verification	 terms	 with	 simple	
sentences	 so	 that	 they	 are	 easy	 for	
students	 to	 understand.	 d)	 Expert	 IV	
gives	 a	 suggestion	 that	 the	 format	 of	
writing	 the	 temperature	 unit	 in	 the	
worksheet	is	consistent	and	there	is	a	






any	 improvement.	 From	 expert	 I	
mentioned	 that	 the	 picture	 is	














Concept	 maps	 are	 prepared	
based	 on	 the	 material	 that	 will	 be	
















the	 definition	 of	 temperature	 in	 the	
Stimulation	 &	 Problem	 Statement	
section	of	 the	Worksheet	1.	This	was	
adjusted	 to	 the	 learning	 objective	 of	









and	 solution	 exercise	 where	 the	
symbol	 writing	 has	 been	 discussed.	
Previously,	 in	 this	 section	 there	 was	
writing	symbols	manually	and	some	of	









Data	 Collection	 section	 there	 were	
pictures	 that	 covered	 the	 text	 in	 the	

















As	 for	 words	 that	 were	 not	
understood	by	students,	replaced	with	
more	 familiar	 words,	 such	 as	 the	
Stimulation	 &	 Problem	 Statement	
step,	 was	 changed	 to	 Stimulation	 &	






LKS	 Readability	 was	 tested	 on	
five	 vocational	 students	 through	
Google	 Form	 with	 assessment	
indicators	 namely	 ease	 of	 use,	
appropriateness	 of	 appearance,	 and	








worksheet	 category	 fulfills	 the	
readability	 requirements	 and	 is	 easy	










1	 2	 3	 4	 5	
Ease	of	Use	 16	 12	 16	 14	 16	 74	 80	 92,5%	
Appearance	











From	 this	 table,	 the	 ease-of-use	
aspect	 gets	 a	 percentage	 of	 92.5%.	
These	aspects	of	ease	include	the	use	
of	simple	sentences	that	do	not	cause	
multiple	 meanings,	 the	 text	 can	 be	
read	clearly,	the	language	used	is	easy	
to	 understand,	 and	LKS	 can	 facilitate	
the	 Temperature	 and	 Heat	
experiments.	 In	 statements	 that	 use	
simple	 sentences	 and	 do	 not	 cause	
multiple	meanings,	 as	many	 as	 three	
students	choose	a	score	of	4	and	two	
students	 choose	 a	 score	 of	 3.	 Text	






can	 facilitate	 the	 Temperature	 and	
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Heat	 experiment,	 three	 students	
choose	a	score	of	4,	a	student	chooses	




the	 use	 of	 letters	 that	 were	 clear,	
precise,	 and	 proportional	 size	 got	 a	
score	 of	 4	 from	 four	 students	 and	 a	
score	of	3	from	a	student.	Statements	
related	 to	 layout	 settings	 between	
texts	 the	 average	 student	 chooses	 a	
score	of	4.	As	for	the	appearance	of	an	
interesting	LKS	cover	and	the	picture	
statement	 can	 be	 seen	 clearly	 gets	 a	
score	of	4	out	of	three	students	a	score	




the	 suitability	 aspect	 of	 the	 display	
gets	 93%	 with	 the	 criterion	 "LKS	
meets	 the	 readability	 requirements	
and	is	easy	to	understand".	
As	 for	 the	 aspects	 of	 the	 use	 of	
practical	worksheets	features,	the	LKS	
guideline	 statement	 is	 easy	 to	
understand,	 tools	 and	 experimental	
materials	 are	 clearly	 written,	 and	
experiments	in	worksheets	are	easily	
understood	to	get	a	score	of	4	from	the	
five	 students.	 The	 statement	 "the	
experimental	 procedure	 is	 clear	 and	
easy	 to	 follow"	 and	 "easy	 to	
understand	questions"	got	a	score	of	4	
out	of	 four	 students	and	a	 score	of	3	
from	 a	 student.	 While	 the	 statement	
"LKS	motivates	students	to	 learn	and	
conduct	 physics	 experiments"	 scores	
4	 out	 of	 three	 students	 and	 scores	 3	
out	of	two	students.	
This	legibility	test	besides	asking	
students	 for	 LKS	 readability	
assessment,	 also	 asks	 for	 comments	
and	 input	 from	 students.	 Students	
include	 comments	 "easy	 to	




coherently,	 well,	 and	 not	 cause	
confusion.	 This	 is	 an	 evaluation	 of	
improvement	 for	 researchers.	 There	
are	 parts	 of	 the	 worksheet	 such	 as	
Stimulation	&	Statement	of	Problems	
that	 have	 no	 instructions	 or	
instructions.	This	is	because	the	LKS	is	
used	 in	 learning	 by	 teacher	
monitoring,	so	this	LKS	is	connected	to	
RPP	 based	 on	 Discovery-Character	
Experiment.	In	addition,	this	LKS	is	an	
experimental	 LKS	 where	 the	
experimental	 activities	 need	 to	 be	
monitored	 by	 the	 teacher	 and	 the	
instructions	or	 learning	activities	are	
regulated	 by	 the	 teacher	 so	 that	
learning	 becomes	 effective,	 safe,	 and	




Scientific	 attitude	 is	 the	 most	
important	 result	 in	 learning	 science,	
especially	 physics.	 The	 character	 of	
students	needs	to	be	improved	during	
the	 moral	 decline	 and	 to	 realize	
students	 who	 are	 moral	 and	 have	
character.	 This	 worksheet	 is	 used	 in	
the	learning	of	Temperature	and	Heat	
experiments	 with	 discovery	 learning	
that	 is	 integrated	 with	 character	
education	 or	 called	 Discovery-
Character	 Experiment.	 This	
worksheet	is	expected	to	be	a	teaching	
material	 for	 teachers	 and	 learning	
resources	 for	 students	 to	 be	 able	 to	
hone	students'	scientific	attitudes	and	
character.	 The	 feasibility	 of	 this	
worksheet	 was	 assessed	 by	 four	
experts	with	an	average	percentage	of	
92.151%	 which	 indicated	 that	 the	
worksheet	was	 very	 feasible	 and	 the	




an	 average	 percentage	 acquisition	 of	
94.06%	with	 the	worksheet	 category	
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